I In order to discover whether the changes in reactivity are related to the primary cause of hypertension in spontaneously hypertensive rats (SHR) 3 Dose-response curves to Ca2+ of depolarized SHR and NW fundus strips were obtained and the effect of diazoxide on Ca2+ contractions was observed. The contractile action of Ca2+ in depolarized preparations was enhanced in both male and female SHR strips. The effect of diazoxide was more marked in SHR strips than in NW fundus strips. 4 SHR fundus smooth muscle shows the same modification of reactivity to Ba2 , Sr2 , Ca2+ and diazoxide that was previously described in arterial smooth muscle. This indicates that the cellular modification responsible for the increase of vascular tonus in SHR is not an adaptive reaction to high blood pressure. The differences between female SHR and male SHR responses are not unexpected, considering the natural evolution of hypertension in Okamoto rats which is milder in the female.
Introduction
Okamoto & Aoki obtained in 1963 a strain of spontaneously hypertensive rats (SHR) by inbred crossing of male and female Wistar rats which had high arterial blood pressure. This Okamoto strain provides a suitable model for the study of the physiopathology of human essential hypertension. SHR show an increase in vascular resistance that could be due either to increased stimulation of the arterioles by some vasoactive substance (a fact that has not yet been demonstrated) or to a greater reactivity of vascular smooth muscle (Hausler & Finch, 1972 ). An alternative explanation was given by Folkow, Hallbach, Lundgren, Sivertsson & Weiss (1972) who suggested that the changes in resistance are due to an increase in the arteriolar wall/lumen ratio. This hypothesis is refuted by the fact that changes in vascular reactivity were also observed in helical strips of SHR arteries. Shibata & Kurahashi (1972) demonstrated that there were qualitative differences in the way SHR aortae responded to some cations. La3+ and Mn2+, which relax normotensive vascular smooth muscle, contract SHR strips. This finding was confirmed by Bohr (1974) who also showed a decreased sensitivity to Ba2+ in SHR carotid arteries. Janis & Triggle (1973) found that diazoxide has a greater inhibitory effect on the response to Ca2+ in SHR than in normal aortic strips. These results have been interpreted as indicating that spontaneous hypertension in the Okamoto strain is associated with a defect in Ca2+ binding or uptake by some cellular structure. This suggestion was recently confirmed by Moore, Hurwitz, Redman-Davenport & Landon (1975) who showed that Mg-ATP-dependent Ca2+ uptake was decreased in SHR aortic microsomes. These authors suggested that increased vascular tonus in SHR may be due to an impaired relaxation mechanism. In all cases, all the observed alterations may result from adaptive changes to an increase in blood pressure, produced by a primary increase in cardiac output (Finkielman, Worcel & Agrest, 1965) induced by various humoral factors (Guyton, Coleman & Granger, 1972) . This possibility may have been excluded by Greenberg & Bohr (1975) Vane (1957) . The strips were equilibrated for 2h in a solution containing (mM): Na+ 137.5, K+ 5.9, Ca2+ 2.5, Mg2+ 1.2, Tris 15.5, H2PO4 1.2, Cl-134.1, glucose 1 1.5 aerated with 100% 02 at 370C. The strips were attached at one end to a stainless steel holder and at the other to a strain gauge (isometric recording). The initial tension was fixed at 2 grams. The drugs tested were introduced in the 10 ml organ bath in small volumes (0.05 ml).
Drugs
Diazoxide was a gift from the Shering Co, New Jersey, USA. All salts used were reagent grade.
Statistical analysis
The results were compared with a group t test and expressed in all cases as the average + s.e. mean (Schwartz, 1960) .
Results
Contractile response to Ba2 , Sr3+, Mn2+ and La3+
All the cations were added in concentrated solution as the chloride salt. In contrast to previous observations on SHR vascular smooth muscles (Bohr, 1974) , Mn2+ and La3+ caused relaxation of fundus strips of both SHR and control animals. Concentration-response curves to Ba2+ and Sr2+ were obtained cumulatively. 
Discussion
The present experiments indicate that the changes in reactivity observed in SHR visceral smooth muscle are very similar to the variations in SHR arterial smooth muscle responsiveness reported previously by Holloway, Sitrin & Bohr (1972) , Shibata & Kurahashi (1972 ), Janis & Triggle (1973 and Bohr (1974 (Hudgins & Weiss, 1969 ), but it is not known whether these cations displace Ca2+ from storage sites or troponin. Bohr (1974) (Moore et al., 1975) or in the cell membrane (Schatzmann, 1973) . Alternatively Ca2+ efflux from the cell through the Ca2+: Na+ exchange mechanism (Brading & Widdicombe, 1976) could be slowed down because of an increase in intracellular Na+ (Jones, 1974) . Any of these alterations could be a primary defect of smooth muscle or secondary to modifications in hormonal secretion (Kojima, Kubota, Sato, Yamada, Yamori & Ikamoto, 1975) or to an increase in prostaglandin synthesis as recently suggested by Greenberg (1976) .
In conclusion it is suggested that in SHR there is a generalized alteration of the excitation-contraction coupling mechanism in both extravascular and vascular smooth muscles that could hardly be considered as an adaptation to the haemodynamic changes associated with the increase in blood pressure. Hypertension could still play a primary role if it induces humoral disturbances which affect smooth muscle function secondarily, even in extravascular tissues but this hypothesis is far from being demonstrated.
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